Introduction
The present paper focuses on Elianella elegans PFENDER & BASSE, 1948, and two "lookalikes": Cordilites cretosus (REUS, 1846) , and Parachaetetes asvapatii PIA in RAO & PIA, 1936. Paleophycologists, i.e ., those people assuming they were dealing with fossil algae, and other paleontologists, i.e., those considering they were dealing with Cnidaria or Porifera, have treated these three taxa either as individual species (e.g., POIGNANT & AMAUDRIC du CHAFFAUT, 1970) or as synonyms. In the latest case they have treated either the three of them or only a pair as synonyms. For instance, regarding Elianella elegans and Cordilites cretosus, POIGNANT (1980a) stated that "il s'agit en fait de la même forme" [as a matter of fact it is the same form]; the same year, POIGNANT (1980b) again concluded that "ces trois formes sont synonymes" [these three forms are synonymous]. According to MOUSSAVIAN (1989) and STOCKAR (2000) , Elianella elegans is "a younger synonym of Parachaetetes asvapatii". However, in our opinion, they represent three discrete species that have often been misidentified. For instance, the Elianella elegans reported by DELOFFRE (1967) from the Danian interval in the SNPA exploration well Bastennes-Lonné l (FB1, Aquitaine, SW France) is a genuine Parachaetetes DENINGER, 1906 (cf. Parachaetetes asvapatii), as documented hereafter. We report and illustrate below the main features of these three species in order to prevent them being confused again in the future.
Material studied
Ideally, this kind study would have required access to all the type materials, which was not feasible in the present case. However, the material studied here comprises thin sections from several researchers' collections: PFENDER (topotypic material), JOHNSON, and EMBERGER -DELOFFRE, as well as Brazilian material collected more recently, which display well-preserved specimens documenting diagnostic features.
Considering Elianella elegans PFENDER & BASSE, 1948 , the first author (B.G.) found only one thin section in the Juliette PFENDER Collection ( Fig. 1.A) . It is not one of the thin sections with the specimens originally illustrated by the authors (PFENDER & BASSE, 1948, Pl. XII, figs. 1-3) , because this set is probably lost, but this thin section is marked "37 EB16", "NW de Lohaosy" (Ampanihy, Toliary), and "Calc. à Algues", i.e., it is a topotypic material from the Paleocene of S Madagascar. This specimen ( Fig.  1 .B) is selected here as the neotype.
While investigating the JOHNSON Collection at the Smithsonian National Museum of Natural History, the first author identified within a small set of thin sections nice specimens of Cordilites cretosus (REUS, 1846) in one thin section marked D619-a-629 and bearing "Puerto Rico" as geographical label. The remaining thin sections yield "mid" Cretaceous (=Aptian-Cenomanian) foraminifera, i.e., undetermined orbitolinidids.
The material from the DELOFFRE Collection was combined with that of the EMBERGER Collection as both consist of 27 thin sections of similar origin (core samples from the intervals 222.36-233.75 with a BGh1 label and 223.03-233.53 with a Bastennes 1 label, Danian in age, and both from the SNPA exploration well Bastennes-Lonné I -FB1, Aquitaine, SW France).
Most of the studied Brazilian Albian-Cenomanian material is registered in the collection of the "UNESPetro -Centro de Geociências Aplicadas ao Petróleo, UNESP -Universidade Estadual Paulista, Rio Claro" (São Paulo, Brazil); another part, consisting of a limited number of thin sections, is deposited with LPB ("Laboratoire de Paléontologie de Brest") numbers in the collections of the "Département des Sciences de la Terre et de l'Univers, Université de Bretagne Occidentale, Brest" (France). 
Taxonomic affinities
The three forms studied were formerly ascribed to the Family Solenoporaceae PIA, 1927, a group of extinct "calcareous algae", because they share some morphological features: A) they are either encrusting or forming free structures; B) their framework is made of erected filaments, more or less densely juxtaposed, with common to rare horizontal partitions (i.e., they are pluricellular algae), defining a more or less preserved lattice-network with columns and rows; C) their mineralization is intracellular, centripetal (starting from the cell walls inwards), and consists of elongated fibrous calcite (probably high-Mg calcite) crystals, another feature that justifies their ascription to the red algae. However, D) reproductive organs (possibly external) are unknown contrary to the records in its sister families, e.g., Hapalidiaceae GRAY, Sporolithaceae VERHEIJ or Graticulaceae RIDING & BROOKE. After having reviewed earlier records of suspected reproductive structures in the Family Solenoporaceae and concluding that there were none, AGUIRRE and BARATTOLO (2001) describe structures that they interpret as "nemathecia" on a Parachaetetes asvapatii PIA in RAO & PIA, 1936 . Unfortunately, this unique specimen proves to be a Cidaroida spine. The stereom of the echinoid spine was misinterpreted as the algal structure and the longitudinal crests forming the ornamentation of the spine were misinterpreted as nemathecia (GRANIER et al., 2009) 
Systematics
Preliminary remark: The "synonymy lists" below are not as comprehensive as one could expect. The main difficulty stands in the magnification of the original photomicrographs that is often insufficient to allow discrimination of Elianella elegans from Parachaetetes asvapatii, for instance. Actually, in such photomicrographs, it is easier to say which one is not displaying diagnostic features rather than to accurately identify a species. Another issue is that the type-material of Parachaetetes asvapatii might be composite, consisting of pieces of both Parachaetetes and ? Elianella. Both taxa are partly coeval and share the same living environment: for instance, in our Albian Brazilian material, representatives of Elianella and Parachaetetes are commonly found together. Largely for this reason, our standard for Parachaetetes asvapatii will be limited to the sole photomicrograph referred to as representing the "type-specimen" by its author (PIA in RAO & PIA, 1936: Pl. III, fig. 3 ), which illustrates a genuine representative of the genus Parachaetetes (DENINGER, 1906) , but it will not comprise any of the accompanying figures (PIA in RAO & PIA, 1936: Figs. 35-38; Pl. III, figs. 1-2 & 4-5 Neotype (defined here): Fig. 1 .B, details in Fig. 1 .C ; Pl. 1, figs. A-F. Thin section "37 EB16", "NW de Lohaosy", "Calc. à Algues", Juliette PFENDER Collection; Paleocene; S Madagascar.
Original description (BASSE ( †) in PFENDER
It forms rounded or lobed thalli, consisting of lines of cells, more or less closely juxtaposed depending on the area, and that, instead of having rectilinear walls, are moniliform; they look like small drums placed end-to-end, the cross partitions are highly-arched, with a watchglass shape. Depending on the angle of the section they may look stacked like a pile of bowls; they are arranged without order, nonlinearly. However, because a thallus, which always begins with a circular outline, comes to form some sort of branch or digitation, the drums get longer along the growth axis and tend to form a set of concentric rows. Sometimes such growth lines of the thallus remain visible, even though the tissue has been destroyed by crystallization in the course of the fossilization process. In longitudinal sections, the drums are 45 µm wide and 50 to 60 µm long; however they reach 100 x 50 µm in the rachis (digitation axis). Transverse sections of the filaments are round-shaped, becoming polygonal-shaped as they tighten. Sometimes, when crystallization invades the walls, the rounded sections of the tubes appear as dark spots at the center of hyaline hexagons."] Additional remarks: A key diagnostic feature, i.e., the round outline of the transverse sections of the erected filaments, is directly correlated to the loose arrangement of the filaments. Cells may vary in length (and growth rates may have varied accordingly) within a single filament or from one filament to the neighbouring ones; filaments grew independently from each other. Elianella brasiliana n.sp. Locus typicus (Fig. 3) : locality SE18 (latitude: 10°47'44.017"S; longitude: 37°11' 0.290"W), 2.5 km NW of Laranjeiras, some 20 km NW of Aracaju (Sergipe, Brazil) . It is also present in SE19 (latitude: 10°48'43.033"S; longitude: 37°14'42.330"W), 9 km W of Laranjeiras and 10 km SE of Areia Branca, some 25 km NW of Aracaju.
Stratum typicum:
Lower part of the Riachuelo Formation, Albian.
Description:
It is a typical Elianella with rather large diameter filaments (100 µm in average, up to 150 µm, twice those of E. elegans) and cell lengths of 40 µm in average (and up to 160 µm). The filaments are separated and the open space between them was later filled by a hyaline calcitic drusy cement. As for the typespecies, the transverse cell-walls are upwardconcave (downward-convex) and the files of cells may branch dichotomously. Both features can be used to identify the thallus growth direction. "Parachaetetes asvapatii builds small calcareous nodules measuring a few millimetres only, composed of several more or less broad and blunt lobes. The tissue is fairly well differentiated into a hypothallium and a perithallium. The latter shows in longitudinal sections a "lattice-work" formed by the transverse cellwalls (situated at identical height in adjoining cell-rows) and by the longitudinal ones. The cells measure 0.04 to 0.06 mm. across and are one to three times as long as broad.
Type-specimen -G.S.I. Type Number 15,769 and Plate III, fig. 3 ."
Additional remarks:
The specimens found in the DELOFFRE -EMBERGER Collections show "transverse cell-walls" (…) "situated at identical height in adjoining cell-rows", which ascribes them to a genuine representative of the genus Parachaetetes (DENINGER, 1906) . In longitudinal section, the side-walls of the cells were either poorly calcified or may have suffered some dissolution; consequently, the rows of the alga "lattice-work" are commonly better expressed than the columns. In transverse section, the thalli of these Parachaetetes cf. asvapatii show wavy concentric zones identical to those observed in the generotype, P. tornquisti (DENINGER, 1906: Pl. VI, fig. 6a ; PETERHANS, 1929: Pl. IV, fig. 1 (Fig. 2) . In den gesammten Zellröhren erscheinen sie in derselben Höhe und infolgedessen bilden sich die zahlreichen concentrischen Schichten welche wie oben gesagt, auf den ausgewitterten Bruchflächen deutlich sichtbar werden. Es kommt auch bei dieser Form die Diskordanzlagerung der neuen Zellröhrenreihen auf den alten vor, gerade so wie bei Lithothamnium, Solenopora und Metasolenopora (Fig. 2) Da diese Form einen ganz neuen Kalkalgentypus zu representieren scheint, werde ich diese Petrophyton nennen."
["The tubers are as large as 12 cm in size. On the freshly broken surface clearly visible radial fibers stand out against concentric layers. On the weathered surface this shape is reversed. Most of the samples available to me are rounded. Therefore, the shape of the original samples as well as the initial place of their growth cannot be easily discerned. However, I conclude that the original specimens were probably pear-shaped fused into a larger mass with a kidney-shaped surface (text- fig. 4, a-c) .
The samples are composed of fine, 0.04 mm diameter, prismatic, tightly packed homogenous cellular tubes. The walls of the tubes are double compared to the single ones in the previous species. A median lamella can be observed only at high magnification because it is very thin throughout; it is apparently continuously without holes. A thickening on both sides of the lamella gets alternately narrower and wider in certain distances. The first layer of lime seems to be deposited outside the cell membrane while the second layer of calcification has been deposited inside. The numerous cross walls are very thin; they are sometimes upwardly concave and are usually located where the wall is thinnest. Most frequently they appear at a distance of 0.055 to 0.035 mm, but usually not close to each other (Fig. 2) . They are observed at the same level in the cell tubes, and because of this the numerous concentric layers are clearly recognizable on the weathered surfaces, as mentioned above. As in Lithothamnium, Solenopora and Metasolenopora there is also in this sample unequal disposition of the new rows of cell tubes upon the old ones (Fig. 2) .
Reproduction of the cell tubes occurs: first by insertion of new cells at the junction where three or four tubes meet, and then followed by division to form a wall in the middle of a tube.
The very fine cell tubes of this specimen exclude it being Bryozoa or Tabulata although the thickening of the walls is characteristic of the genus Stenopora. In any case, the sample is different from the calcified construction of an animal; the basic habit and the structure are similar to calcareous algae such as Lithothamnium and Solenopora. Except for the wall structure, our specimen corresponds especially well to the genus Solenopora; both have long, prismatic cell tubes and are supported by thin cross walls. Also they have exactly the same width as those in Solenoporella jurassica and Metasolenopora Rothpletzi.
Since the specimen seems to represent a completely new type of calcareous algae I will name it Petrophyton." translated from the German by Sigrid BERGER] Additional remarks: The thallus pattern is similar to that of a genuine Parachaetetes, except for the thicker calcification. In addition, "septal projection" sensu RIDING (2004) 
Comparisons (Fig. 5)
Thalli of Cordilites cretosus and Parachaetetes asvapatii, as the peripheral parts of the vegetative thalli of both the Sporolithaceae and the Hapalidiaceae, display a lattice-pattern defined by columns made of files of cells and rows resulting from the concurrent growth of these cells in adjacent filaments. In transverse section, the thallus of Parachaetetes tornquisti displays wavy concentric zones (DENINGER, 1906: Pl. VI, fig. 6a ; PETER-HANS, 1929: Pl. IV, fig. 1 ). A darker band corresponds to random cuts of cells at or near the junction of two successive rows and the next lighter bands to random cuts of cells above and below the junction, in the median part of the upper or lower rows. Similar features are also documented in our Parachaetetes cf. asvapatii, as well as in Cordilites cretosus and in Elianella elegans (in Elianella, the zoning is related to changes in the width and density of the cells). Transverse partitions in our Parachaetetes cf. asvapatii are commonly upwardconcave, as it is the case for many Elianellaceae (see Solenoporella jurassica (BROWN, 1894) documented by HARLAND & TORRENS, 1982, for instance); accordingly, this feature is not exclusive of Elianella elegans.
In longitudinal sections, the side walls of the cells in Cordilites cretosus are heavily calcified. On the opposite, secondary pit connections, i.e., connections of the cells of adjacent filaments, or diagenetic alteration of their side walls are commonly observed in our Parachaetetes cf. asvapatii.
Transverse and longitudinal sections of
Cordilites cretosus show the common occurrence of "septal projection" sensu RIDING (2004) or incomplete walls, tending to split individual cells longitudinally (Pl. 4, figs. B-D). We could not observe any "septal projection" in our Parachaetetes cf. asvapatii (but there are possibly some in Elianella elegans at the level of filament dichotomous branchings: Pl. 2, fig. I ).
In contrast, the pattern of the thallus of Elianella elegans is unique. As already stated by its authors (PFENDER & BASSE, 1948) , the filaments of Elianella elegans are moniliform, whereas those of Cordilites cretosus and those of our Parachaetetes cf. asvapatii, when they are well preserved, look like straight-sided polygonal tubes. In addition, most of the time the files of cells of Elianella are not adjacent and consequently their transverse sections are commonly (but not always) rounded. Filaments of the new species, E. brasiliana n.sp., are much thicker with a diameter double that of the type-species, E. elegans. Because cells belonging to close-set filaments and located at the same level do rarely or never share any side wall in both species, and because their thicknesses/lengths significantly vary, their growths were not necessarily simultaneous and the growth rates of neighbouring filaments might have varied too. A filament grew independently from its neighbouring ones. As a consequence, even if the column pattern is still visible in Elianella, a row pattern may be detected only on some occasions. RIDING (2004) pointed out the need for a "comprehensive review" of the artificial group labelled "Solenoporaceae". Our study, which focuses on some Cretaceous and Paleocene algal forms, represents just one more step toward a better knowledge of these fossil organisms ascribed to the Family Elianellaceae nov. fam. RAO & PIA, 1936 , correspond to three discrete species (Fig.  5) . The genera Cordilites and Parachaetetes share some architectural patterns with distinct columns and rows whereas rows are present only on rare occasions in the genus Elianella, which gives it its unique structure.
Conclusions
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